Pituitary surgery is an evolving specialty of modern neurosurgery that requires precise anatomical knowledge, technical skill, and integrated appreciation of pituitary pathophysiology. Over the years, this field has made a well-noticed advantage of the evolving ideas and surgical tools, amongst them, the endoscope. This last, with the advent of the concept of minimally invasive and keyhole surgery, gained popularity as the sole visualizing instrument in many neurosurgical approaches, above all those for pituitary lesions. Nowadays, the endoscopic transsphenoidal approach is commonly used in many centers throughout the world under the same indications as the conventional microsurgical technique [1] . Transsphenoidal surgery, with either microscopic or endoscopic technique, is currently adopted in more than 95 % of surgical procedures to the sellar area and ca. 97 % of all surgery for the treatment of pituitary adenomas [2] [3] [4] [5] [6] [7] . The wider and panoramic view offered by the endoscope together with the proposals and contributions of many active groups has expanded its applicability to the removal of different "pure" supradiaphragmatic lesions [8] [9] [10] [11] [12] [13] [14] . Indeed, the extended endoscopic approach is increasingly adopted for the treatment of pathologies such as craniopharyngiomas, midline skull base meningiomas, chordomas, and other skull base lesions. Though it has been reported that the extended endonasal approach may offer a greater extent of resection also in the case of pituitary macroadenomas with suprasellar symmetric and/or asymmetric extension, recurrent or residual dumbbell-shaped adenomas and/or fibrous macroadenomas, once considered all amenable to open transcranial surgery only [15] . The same principles are valid in cases of giant adenomas, where the extended approach has proved to facilitate, in most instances, a wider lesion exposure just after the dural opening over the sellar-suprasellar space, thus avoiding any retraction of neurovascular structures [16] [17] [18] [19] . However, there are conditions that could render more troublesome the transsphenoidal approach, either related to the anatomy of the surgical route or to the inner features of the lesion itself, i.e., the size of the sella, its degree of ossification, the size and the pneumatization of the sphenoid sinus, and/or carotid arteries position and shape [1, 6, 20, 21] .
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On the other hand, transcranial surgery should be preferred when tumors present with extensive intracranial invasion, with asymmetric lateral development, into the anterior cranial fossa or lateral or posterior extension into the middle and posterior cranial fossa, particularly if major vessel involvement is present and/or whether transsphenoidal surgery has been already unsuccessful, and in these regards, several authors have reported surgical strategy and results, properly addressing indications, pros, and cons [22] [23] [24] .
When perceiving this controversial scenario, we moved backward through our series and analyzed the decisionmaking process, i.e., surgical approach choice, in those special-featured adenomas (giant, asymmetric, dumb-bell shaped). Although it is not possible to define a unique paradigm of management, we could thread a common line of attitude we have been relying on. In the attempt of not debating or comparing data or surgical techniques, we would like report several considerations in regards.
Tumors that achieve a diameter of 4 cm or greater are considered "giant" adenomas [16-19, 22, 23] ; they usually determine chiasm and/or optic pathway compression, mass effect, and seldom invade cavernous sinus. Peerly, it has to be said that these lesions differ from large adenomas [17] , which despite similar inner features and tendency to invasiveness do not harm neurovascular structures as giant adenomas do. Indeed, 4-cm-diameter or superior lesions, extending in the sphenoid sinus, or even down into the nasal cavities, do not require the same technical expertise of a same-sized lesion that extends upward in the suprasellar area, compressing the chiasm and/or the third ventricle, eventually breaching the diaphragm and/or stretching the surrounding neurovascular structures (Fig. 1) . Although adenomas expand without direct brain tissue infiltration, the lateral extent could represent a peculiar aspect when choosing the surgical management strategy. A vertical sprout of the tumor, mostly on the midline, does not raise the same surgical problems as an eccentric growth, entering into the lateral aspects of anterior and/or middle cranial fossae. It cannot be underestimated the mass effect that results from compression of perforating vessels of paraventricular area and/or eventual intrusion into ventricle cavities (Fig. 2) . As well, broad-based tumors extending into cavernous sinuses do not present such a troublesome management as do adenomas encroaching the supraclinoid ICA and/ or extending laterally to the optic nerves.
Even though large is different from giant, in the regards to the matter we are discussing, i.e., pituitary adenomas of big size, it is worth saying that "size does not matter" and attention should be targeted primarily to the pattern of growth of neoplasms. In our school, we advocate the endoscopic transsphenoidal approach, extended or not, for pituitary adenomas mainly developing along their vertical axis, not only growing downward in the sphenoid sinus, but also for those lesions extending mostly in the intracranial compartment, these latter representing a true surgical challenge, the real giant adenomas. Pituitary tumors represent biologically, endocrinologically, and pathologically a heterogeneous group of lesions, and the surgical procedure for the removal of a giant pituitary adenoma, regardless the hormonal status, should be mainly targeted to achieve the relief of mass effect, the preservation or restoration of normal neurologic function, and the decompression of the pituitary gland, thereby improving or preserving residual hormonal function, just as for a common macroadenoma.
We have to admit that the complete removal of giant adenomas represents a very uncommon outcome [16-19, 22, 23] and this permits us to stress another issue concerning the Fig. 1 Schematic drawings illustrating the sagittal view of the different growth paths of a giant pituitary adenoma: a lesion extending into the sphenoid sinus cavity down to the floor of nasal cavities; b lesion extending upward in the intracranial compartment compressing the chiasm/optic pathway, the third ventricle, and the other surrounding suprasellar neurovascular structures Fig. 2 Schematic drawings illustrating the coronal view of the different growth paths of a giant pituitary adenoma: a lesion extending upward mainly on the midline, occupying the suprasellar area up to compress the floor of the third ventricle; b lesion extending upward with eccentric sprout into the paraventricular space, encroaching main vessels, i.e., internal carotid artery, middle carotid artery, and their branches, and compressing perforating vessels of basal ganglia and internal capsule surgical management of these lesions, i.e., the intralesional hemorrhage of residual tumor, which often results in tremendous complications, and seldom to death. It stands clear though that surgical management of these so-featured giant pituitary adenomas represents a major surgical challenge; accordingly, different kinds and rates of complications should be considered regardless the approach. Such surgical deeds require careful and specific postoperative management and long-term patient follow-up, which can make the difference between a satisfactory and a poor result. A patient can be operated on successfully, but the outcome may not be as brilliant as the surgical procedure, if mutual exchange amongst different specialties expertise is not created nor implemented.
After a long experience with the endoscopic endonasal technique, we adopted this approach as a viable strategy for the management of this subset of "intracranial" giant pituitary adenomas, in which at least 4 cm of the lesion is surrounded by brain tissue and not by nasal and paranasal sinuses. Along the specific case selection, our decision-making process accounts on a detailed preoperative evaluation of surgical risks as related to the lesion features, through the definition of coronal and sagittal relationships, the extension into anterior, middle, or posterior cranial fossae.
Nowadays, the Naples school policy for the management of giant pituitary adenomas is to adopt the endoscopic endonasal route, with either standard or extended variations as first choice unless a tumor presents significant intracranial extension that results out of the visibility and maneuverability of the endoscopic endonasal route. In these cases, we agree with the indications of the use of transcranial route, which has been clearly defined over the time, bearing in mind that, also via this corridor, leaving residual tumor behind exposes to tremendous risk of lesion hemorrhagic infarction.
Only a reasonable risk can be borne by the patient in terms of complications and postoperative morbidity; the surgeon must always attempt a "maximum-allowed" surgical outcome, but at the same time always must remember that a wide variety of different options-medical, surgical, and radiotherapyare now effective treatment in terms of long-term results. His/ her mind should be forged to relate the goal of surgery to the patient's needs, selecting the best option for the actual condition of the patient among all the options available, surgical or otherwise.
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